A review and reanalysis of geological, molecular, and paleontological data led O'Dea et al. (1) to propose (i) that reports by Montes et al. (2) and Bacon et al. (3) regarding a middle Miocene closure of the Central American Seaway (CAS) are unsupported, and (ii) a new age of the formation of the Isthmus at 2.8 million years ago (Ma). Here, we reject both of these conclusions.
THE CAS
An unambiguous definition of the CAS is critical to any discussion regarding the Isthmus of Panama, yet O'Dea et al. (1) failed to provide one. O'Dea et al. (1) appear to suggest that the CAS is any body of water connecting the Caribbean with the Pacific Ocean. In contrast, papers from our research group (2-6) have explicitly restricted the term CAS to the "oceanic seaway along the tectonic boundary of the South American plate and the Panamanian microplate" (3) . Although our definition was ignored and/or misrepresented by O'Dea et al. (1) , this is the definition that we maintain here when referring to the CAS. This definition is far more than a semantic issue because deepwater flow often occurs along tectonic boundaries, and both modeling and empirical data indicate that the blockage of deep and intermediate waters (>200-to 500-m depth) across the Isthmus affects global oceanography at least as much as the blockage of shallow waters (6) .
MONTES ET AL. (2015)
O'Dea et al. (1) dismiss the geological data presented in Montes et al. (2) using two main lines of argument. First, O'Dea et al. (1) state that "sediments of the Atrato Basin were connected with the Urabá Basin entirely unaffected by the Cuchillo Hills." Their statement is based on modeling of seismic and gravimetric data by Garzon-Varon (7), which lacks empirical evidence of age and accumulation environments of strata in the Urabá Basin. O'Dea et al. (1) do not present any additional evidence to support their interpretation that sediments of the southern Urabá Basin are early Pliocene in age and accumulated in marine environments with Pacific connections. The Atrato hydrographic basin is characterized by high rainfall (averaging 4944 mm/year) and high water discharge (2740 m 3 s
) (8) . Therefore, it is equally possible that sediments observed in the seismic lines of Garzon-Varon (7) are fluvial deposits of the Atrato River. Furthermore, the geological interpretation of the cross section [ Figure 8 .2 in the study by Garzon-Varon (7)] shows sedimentary cover being disrupted by the Cuchillo Hills rather than being "entirely unaffected," as O'Dea et al. Fig. 1 ). In summary, the arguments O'Dea et al. (1) used to dismiss Montes et al. (2) are not supported by the data presented or available in the literature.
BACON ET AL. (2015 A, B)
The goal of the study by Bacon et al. (3) was to test the assumption that "no vicariant date [3.5 Ma] is better dated than the Isthmus" (21) . O'Dea et al. (1) dismiss the molecular results using analysis derived from a single gene presented by Bacon et al. (3, 22) . They further indicate disagreement with the use of a universal rate of mitochondrial DNA (mtDNA) divergence and point out that several published data sets had not been included in the study [despite the fact that the latter has already been addressed (22) ]. To circumvent these issues, O'Dea et al. (1)] to explicitly examine the temporal distribution of vicariance events using a nonhomogeneous Poisson process to infer statistical significance of rate shifts [table S1 and Fig. 2 ; following Supporting Information 1.6 from the study by Bacon et al. (3) ]. Both our results and those shown by O'Dea et al. (Fig. 3) (1) fully support the conclusions of Bacon et al. (3, 22) , showing two rate shifts of vicariance, one increase at 12 Ma (14.77 to 9.76 Ma) and another decrease at 3.01 Ma (4.65 to 1.61 Ma). These results propose a scenario of ongoing divergence of geminate species over several million years as a function Bacon et al. (3, 22) demonstrated that several pulses of terrestrial migration and marine vicariance occurred in the Neogene, rather than a single, time-limited event at 3.5 Ma. Can we therefore assume, a priori, that any given marine sister taxa found on either side of the Isthmus split 3.5 Ma? The answer given by Bacon et al. 4) Metamorphic age: These ages reflect metamorphic cooling or reheating events unrelated to magmatism. These metamorphic rocks are intruded by plutonic rocks older than 50 Ma (18), therefore being older. 5) Vein unrelated to magmatism: These ages date veins in Cretaceous rocks associated to deformation, not magmatism. 6) Cretaceous ages: These Eocene ages had been previously dismissed by (19), because they were obtained in Cretaceous ocean floor sequence basalts. These Eocene ages are therefore unreliable and most likely related to heating and cooling by the thermal effects of well-dated Cretaceous and Miocene intrusions (34 
CONCLUSIONS
The rise of the Isthmus of Panama is a fascinating event in Cenozoic history that has attracted worldwide attention, mostly because it has been linked to four major events in the history of Earth: the onset of the Thermohaline Circulation, the onset of Northern Hemisphere glaciation, the birth of the Caribbean Sea, and the Great American Biotic Interchange (4). Some of these links have been criticized or dismissed 
